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linearly dependent. If then we regard the independent variables aa rectangular coordinates, these equations give us geometric loci iu space of as many dimensions as there are independent variables. Thus, in the eases of two and three variables, we have plane curves and surfaces respectively. The case of two loci is of no interest, as they must coincide in order to be linearly dependent. In the case of three linearly dependent loci it is easily shown that any one must meet the other two in all their common points and in no others. The following theorems will serve to illustrate the geometric meaning of linear dependence :
(1)   In the plane :
THEOREM 8. Three circles are linearly dependent when, and only when, they belong to the same coaxial family.
THEOREM 9. Four circles are linearly dependent when, and only when, they have a (real or imaginary) common orthogonal circle.
THEOREM 10. Four circles are linearly dependent when, and only when, the points of intersection of the first and second, and the points of intersection of the third and fourth, lie on a common circle.
THEOREM 11.   Five or more circles are always linearly dependent.
(2)   In space (using homogeneous coordinates) :
THEOREM 12. Three planes are linearly dependent when, and only when, they intersect in a line.
THEOREM 13. Four planes are linearly dependent when, and only when, they intersect in a point.
THEOREM 14.  Five or more planes are always linearly dependent.